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Background:

The Railroad Commission of Texas (RRC) currently ensures compliance with Statewide Rule 17
(SWR 17} in various ways. SWR 17 requires the reporting and management of bradenhead
pressure. The management of bradenhead (or annular) pressure can vary from District to District
to allow flexibility due to the unique geological conditions which affect wells across the state. The
guidelines herein are intended as compliance strategies for operators in dealing with the RRC
district offices and achieving compliance with SWR 17. In response to recent inquiries by
operators seeking guidance, the RRC has prepared the attached procedure as a process for

maintaining compliance with SWR 17.

The purpose of diagnosis of pressure on the bradenhead is to assess whether or not a loss of
casing integrity has occurred. To do this, operators may determine the source of the pressure and
whether gas, oil, or geothermal resources are in communication outside the production casing

string. This diagnosis can be made in one of several ways, as noted later in the document.

Statewide Rule 17:

(a) All wells shall be equipped with a Bradenhead. Whenever pressure develops between any
two strings of casing, the district office shall be nolified immediately. No cement may be pumped
between any two strings or pipe af the fop of the hole, except after permission has been granted
by the District Office.

(b) Any well showing pressure on the Bradenhead, or leaking gas, oil or geothermal resource
between the surface and the 'production or ol string shall be tested in the following manner. The
well shall be killed and pump pressure applied through the tubing head.  Should the
pressure gauge on the Bradenhead reflect the applied pressure, the casing shall be condemned
and a new production or oil string shall be run and cemented. This method shall be used when
the origin of the pressure cannol be determined otherwise.
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Bradenhead Prossure:

Bradenhead pressure is pressure between casing strings of a well. In particular, the primary
concern is the existence of pressure in the annular space between the surface casing string and
the intermediate or production casing string. The casing strings are designed and constructed to
contain fluids under pressure while protecting water resources that have been penetrated by the
wellbore. Pressure exists between two strings of casing at all points because of differences in the
densities of the fluids and subsurface pressures encountered in various strata with ihcreasing
depth.

Since wellbores are essentially pressure vessels and are designed to contain a certain amount of
pressure, the existence of pressure at the surface between casing strings presents a problem only
in situations where that pressure exceeds the current ability of the wellbore to contain it, or where
the pressure indicates a downhole communication issue that must be addressed. As such, the
RRC's rules properly seek to maintain that ability to monitor downhole conditions for the entire life
of the well, In many cases a non-zero annular pressure exists and represents no issue with
regard to well construction, mechanical integrity, or pressure containment. Bradenhead pressure
management is designed to take the appropriate steps to maintain safe conditions and protect

fresh water resources.at all times during the useful life of a well.

Wellhore Construction:

- Pursuant to Statewide Rule 13 (SWR 13) wellbores are constructed to securely anchor the
casings in the hole, to protect all usable quality water zones from contamination and prevent
vertical migration of fluids from potentially productive intervals. The method of construction is
to protect usable quality water strata with steel surface casing and cement. SWR 13 includes
requirements to cement casing strings to a point at least 600 feet above the casing shoe and
above any productive horizons. Usable quality water is protected when wells are constructed in

accordance with this rule.
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Process Overview:

Wells with bradenhead pressure must be immediately reported to the RRC pursuant to SWR 17
Operators should determine if the pressure indicates the presence of a loss of mechanical integrity
or results in a pressure containment issue which must be addressed. This is done in consultation

with the RRC. The procedure for initial reporting and operator actions is included in Appendix A.

After the initial reporting of bradenhead pressure, operators may choose to either:
1.} Continue to monitor and report again if annular pressure increases:

Or,

2.) Calculate the Annular Pressure Threshold for Surface Casing (APT-sc) and/or Annular
Pressure Threshold for intermediate Casing (APT-ic) and submit to the appropriate RRC
District Office for use as trigger points above which subsequent reporting of pressures is

required.

If the second option is used, and the annular pressure exceeds the calculated threshold, the
operator is required to provide justification for a higher pressure threshold based on the specific
well situation, mitigate the pressure, or remediate as appropriate. If an operator does not choose
the second option above, a pressure greater than the initial or last reported pressure may be
reportable under RRC SWR 17.
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Process Methodology:
Calculation of Bradenhead Pressure Threshold:

For the purpose of this document the Annular Pressure Threshold (APT) is the pressure above
which reporting and management activities will be triggered, if the operator chooses to use this
option. The actual amount of pressure that can be safely contained within an annulus varies
based upon the construction of the specific wellbore. However, this threshold will provide a very
conservative level above which reporting and management activities are appropriate. The
calculation and use of this pressure threshold will provide the operator and the RRC a tool to screen
pressures. The determination of this threshold is based upon the surface casing pressure
calculations for the Maximum Allowable Wellhead Operating Pressure (MAWOP), as used in
American Petroleum Institute (API) Recommended Practice (RP) 90, for offshore operations (see
illustration in Appendix B and B1), but has been adapted to reflect formation integrity of the strata

at the base of the surface casing.

The APT-sc is calculated as the lesser of:
+  30% of the MIYP (minimum internal yield pressure) of the pipe body for the surface
casing string; or
- 0.5 psif/ft x the surface casing setting depth.

The APT-ic is calculated as the lesser of:
- 50% of the MIYP of the pipe body for the intermediate string being evaluated; or

= 80% of the MIYP of the pipe body of the next outer casing string; or
+ 75% of the MCP (minimum collapse pressure) of the inner casing, or production

string.
Note: For the above calculations, for strings composed of different grades of pipe, use

the specifications for the lowest weight and grade pipe. If the casing weight is not
known, assume the lowest weight and grade for that casing size.
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Diagnostics:

There are various potential causes of casing annulus pressure. Determining the likely source and

extent of the annulus pressure requires diagnostic testing.

The following diagnostic tests should be considered when evaluating casing annulus pressure
integrity:
- Initial bleed-down diagnostics to determine whether the pressure is sustained or un-
sustained.

» Repeated bleed-down tests if pressure is suspected to be thermally-related.
Initial Bleed-down Diagnostics Test:

A diagnostic test that includes pressure bleed-down and subsequent monitoring of pressure

buildup, or a similar diagnostic test, is recommended for each annulus as follows:

- Casing annulus pressure should be bied down through a double valve arrangement, with
the inside valve being fully open.

» Bleed-downs should be performed through an appropriately-sized valve.

» Liguids released should be contained.

«  Samples should be captured for comparative liquid and/or gas analysis.

- Other annuli should be monitored for pressure during bleed-down and buildup.

- For safety and operational concerns, bleed-down operations or pressure observations that

involve operation of valves should be performed by the operator’s representative.

Subsequent Actions:

if a well’'s final build-up pressure is less than APT, and pressure readings indicate no
communication between strings, no additional diagnostics are required. The well should be

monitored on an appropriate risk-based frequency or annually with district office approval.
If annulus pressure is above APT, further evaluation is indicated. This should be coordinated

with the appropriate RRC district office and may include further diagnostics, remedial work,

increased monitoring, or other, more field specific methods to assess the status of the situation.
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initial Notification:

» RRC must be notified immediately (upon pressure verification), via e-mail, letter, or phone
call to the appropriate district office. Example notification is shown in Appendix C.
« Include the foliowing data:
o Observed pressure value(s) (psig).
o Well name, number, and RRC/Lease/Well ID number and AP! No.

o Identify annulus with pressure.

Optional Subsequent Notification:

« The subsequent notification can be given via email, letter, or phone message to the
appropriate District Office.
= Include the following data:
o Observed pressure value(s) {(psig).
o Well name, number, and RRC Lease/Well ID number and APl No.
o Identify annulus with pressure.
o Statement of casing integrity and optional APT.
« Including the APT calculation enables the operator to establish a trigger point
for subsequent reporting if the annular pressure exceeds APT. Exampie subsequent

notification is included in Appendix C.

Upon request, operator should provide a wellbore sketch.
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Potential Mitigation Technigues:

The following are some potential mitigation techniques that are applicable to certain

situations after consultation with the appropriate RRC district office:

Surface Options

1. Relieve annular pressure by connecting to a gathering, VRU, combustor, flare, vent,
or fuel system.

Criteria:

0 Uniform mineral interest.

0 Low flow rate (<15 mcfd after 90 days).
0 Availability of acceptable relief system.
0 Low potential to exacerbate flow.

2. Lubricate and bleed kill-weight fluid or other shut-off materials down annulus.

3. Repeated bleed-down as a sole method of evaluation and compliance will not be
allowed.

4, Other Options.

5. The District Director or its delegate may aliow for exceptions to the above based on a
well- by-well or on a field-wide basis.

Downhole Options

1. Perforate and squeeze.

2. Cementliner in place.

3. Replace production casing.

4. Plug and Abandon.
Criteria:
0 No future utility.
0 Loss of mechanical integrity.

0 Depletion of reserves.
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5  Offset Injection causing pressure.

0 Possible madification of injection permit interval
or injection rate.

0 Remedial action on offset injection
well.

0 Remedial action in subject well
6. Other Options

7. The District Director or its delegate may allow for exceptions to the above based on a
well-by-well or on a field wide basis.
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Appendix A:

Annular Pressure Observation / Response Flowchart

Pressure Observed

Report to RRC *
T T T T T T T T T T T T T T
Optiona! reporting method |
|
YES NO I
I [
| |
| [
[
. A | Communicate APT i
Repair to RRC Satisfaction | 8 Statement of |
I Casing Integrity to
[ RRC !
Diagnose & Determine |
l Appropriate Response ]
| [
l [
: [
|| Communicate with RRC w/ I
| Recommendation i
;
! |
; |
f
{ | Implement Approved Response |
E |
|
P L
Resume Monitoring *
NO YES
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Appendix B

Determining APT
**Based on APl RP 90**
Annular Pressure Threshold

Shaliow Formation

Surfx Int

13-3/8" Surface

Int. x Prod.

9-5/8" Intermediate Casing

QillGas Formation

C#Gas Formation

5-1/2" Production Casing

MIYP Collapse | 50% MIYP | 30% MIYP [76% Collapse| 80% MIYP! APT-IC APT.5C
psi psi psi pst psl psi psi psi
Prod Tubing | 2-3/8" 474 L-80| 11200 11780 NiA KIA NIA NiA NiA KIA
Prod Casing [ 8-12" 206 P-110] 12640 11080 6320 are2 3110 10112 NIA KiA
Ing. Casing | 9-5/8" 408 J-55 | 3960 2670 1978 1188 1921.6 3160 1384 A
Surface Casing |13-Y8" 48# H-40| 1730 770 865 519 6715 1384 NiA App B-1
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Appendix B1:

- Shoe Depth: |
. Footage |

200 Moo 19
300 B0 519
400 2000 o 519

500 20 519
600 300 0 |
700 5 |

800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
. 1800
2000

* Note: The APT-sc is calculated as the lesser of: _
+  30% of the MIYP (minimum internal yield pressure) of the pipe body for the surface

casing string: or
= 0.5 psifft x the surface casing setting depth.

** Note: This example utilizes 13 3/8”, 48#, H-40 casing. This will vary by well.
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Appendix C:

Exampie Initial Notification for 3 Wells:

Operator: A. Smith Operating Company

Well Name Well No. RRCID / Lse No. Annulus Psig
Slaughter Gas Unit "B” 1 075803 Surf x prod 275
Brewster, J.T. 3 05953 Surf x prod 136
Woods, Milton (Deep) Gas Unit § 145568 Surf xint 650
Woods, Milton (Deep) Gas Unit 5 145568 Int x prod 210

Example Subsequent Natification for 4 Wells:

Operator: A. Smith Operating Company

Well Name Well No. RRCID /Lse No. Annulus Psig APT-ic APT-sc

Staughter Gas Unit "B" 1 075903 Surf x prod 275 1385 519

Brewster, J.T. 3 05953 Surf x prod 136 1385 519

Woods, Milton {Deep) Gas Unit 5 145568 Surf x int 650 1385 519 |
Woods, Milton (Deep) Gas Unit 5 145568 Int x prod 150 1385 519 I

Note: Casing annulus pressures will continue {o be monitored and be reported when the pressure exceeds APT |
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' KeyObservaions

*The geochemical parameter used by the EPA to determine a t_hermbgénic origin of the - gas {e.g.,
the C isotopic composition of methane) does not differentiate gas in the Barnett Formation from gas in

Pennsylvanian reservoirs. 7
» The [llBwater well (the same well that fiared gas in 2005, four years before the Range wells were
drilled) contains methane that has the same carbon isotopic c':ompi.fs'SitiOn as the headspace gas.
. Nz-_an_d'CO2 concentrations can be used to distinguish Barnett FoFmaﬁon:'rgeservoir gas from
Pennsyivanian Strawn reservoir gas — specifically, high N.flow CO, samples are characteristic of gases

produced from Pennsylvanian reservoirs.

* The natural gas component of the most recent [l well headspace gas samples contains higher N,
-than is encountered in Barnett gas.

= The natural gas in the headspace sampie from the [BESIE we!! (the water well nearest the surface
location of the Range gas wells) also contains higher N, than is encountered in Bamnett gas.

-‘l‘.ﬁé"‘naﬁiral gas component of the Butler bradenhead gas sample contains higher N, than is encountered
in Barnettgas. : ' '

* The isotopic compasition of N, is differént ir the Butier bradenhea gas sample than in tubing gas
samples produced from the Barmiett Formation. - : SR |

* All aquifer water samples in the study area contain at least trace amounts of thermal natural gas.

* The natural gas in most of the aquifer samples has an isotopic signature indicative of paﬁial microbial
degradation. ‘
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- Key Conclusions

» The approach used by the EPA to correlate the [JJi§Jll gas sample to Range Resources production was
fundamentally flawed: the geochemical parameter used by the EPA to determine a thermal origin of the
gas (e.g., the C isotopic composition of methane) does not differentiate gas in the Barnett
Formation from gas in Pennsylvaman reservonrs e.g., the Strawn Formation.

» Using the EPA reasonmg, methane carbon lsotopes wouid Iead one to erroneously conclude that the
Range Resources wells are the source of the gas in the-water well ~ a well that flared gas in 2005,
four years before the Range Resources wells were drilled. .

*N, and CO, concentrahons can be used to distinguish Barnett Formation reservoir gas from -
Pennsyivanian Strawn reservoir gas - specifically, high N,/low CO2 samples are charactenstlc of gases
produced from Pennsylvanian reservoirs.

« Elevated N, in a headspace gas sample from the-we!l indicates’ derwatlon from Pennsylvanian
reservmrs, NOT the Barnett Formation. PR

«The Butler bradenhead gas sample is a mixtire of m:crobla! gas and Nz-ennched thermial gas froma
Pennsylvanian reservoir (a fact indicated not only by the N, concentrations, but also'by the observation
that the isotopic composition of N, is different in the Butler bradenhead gas sample than in tubmg gas
samples produced from the Barnett Formation). - - .

*The fact that the Butler bradenhead gas is derived from Pennsylvaman reservoirs (and not the Barnett
Formation) is NOT conslstent with migration of Barnett reservoir gastio shallower reservoirs along the
well path.

« Gas migration into the aquifer is not a single event, but rather seepage has occurred over a long period
of time, as indicated by the observation that the most of the aquifer water samples contain thermal gas
that has been incompletely metabolized by microbes. :











IDENTIFY Page 1 of 1

Gi.S Identify Results

GIS WELLBORE ATTRIBUTES

Record #1

[API 22131812
GIS WELL NUMBER 1H
|61s SYMBOL DESCRIPTION Gas Well ‘
[GIS LOCATION SOURCE Operator reported location - Distances and Plat
|G1s LAT27 32.5650288
IGIS LONG27 -97.7919323
IGIS LAT83 32.5651638
IGIS LONGS3 -97.7922407

Operator/Wellbore/PDQ Well Logs Drilling Permits

http://gis2.1re.state.tx.us/public/rreattrs.htm 4/13/2011






- OPERATOR/WELLBORE

Operator/Wellbore/PDQ Results

Page 1 of 1

OPERATOR/WELLBORE
API: 221-31812

IWELLBORE STATUS OPEN
|LAST PERMIT ISSUED 679671
|LAST PERMIT OPERATOR NUMBER 691703
LAST PERMIT OPERATOR RANGE PRODUCTION COMPANY
[LAST PERMIT LEASE NAME BUTLER UNIT
TOTAL DEPTH 5852
SURFACE LOCATION Land
ABSTRACT 802
SURVEY ATWOOD, J B
{BLOCK
SECTION
[DISTANCE 1 666
IDIRECTION 1 N
IDISTANCE 2 986
IDIRECTION 2 SE

Oil/Gas Imaged Records for API: 221-31812

COMPLETION INFORMATION
High Cost Tight Sands

PRORATION SCHEDULE GAS

DISTRICT 09

[LEASE/ID 253732

|oPERATOR NUMBER 691703

IOPERATOR RANGE PRODUCTION COMPANY
[LEASE NAME BUTLER UNIT

[FIELD NEWARK, EAST {BARNETT SHALE)
WELL NUMBER 1H

TYPE WELL PRODUCING

JON SCHEDULE YES

Production Data Query{PDQ)

Oil/Gas Imaged Records for Lease/ID: 253732

PLUGGING INFORMATION

IDATE PLUGGED

PLUG DEPTH

PLUGGING OPERATOR

PLUGGED LEASE

http://gis2.rrc.state.tx.us/cgi-bin/wellattrs.cgi?apinum=22131812

4/13/2011







IDENTIFY Page 1 of 1

G1S ldentify Resulits

GIS WELLBORE ATTRIBUTES ﬁg/é

Record #1

API 22131798
IGIS WELL NUMBER 1H
[GIS SYMBOL DESCRIPTION Gas Well
[61S LOCATION SOURCE Operator reported location - Distances and Plat
leis LAT27 32.5631634 |
IGIS LONG27 " |-97.7942965
[GIS LAT83 32.5632984
[GIS LONGB3 -97.7946049

Operator/Wellbore/PDQ Well Logs Drilling Permits

http://gis2.rre.state.tx, us/public/rreattrs.htm 4/13/2011






OPERATOR/WELLBORE Page 1 of |
Operator/Wellbore/PDQ Results
OPERATOR/WELLBORE
API: 221-31798
|WELLBORE STATUS OPEN
{LAST PERMIT ISSUED 678695 X
ILAST PERMIT OPERATOR NUMBER 691703
[LAST PERMIT OPERATOR RANGE PRODUCTION COMPANY
[LAST PERMIT LEASE NAME TEAL UNIT
TOTAL DEPTH 5866
SURFACE LOCATION Land
[ABSTRACT 802
SURVEY ATWOOD, 1B
|BLOCK
SECTION :
[DISTANCE 1 683
[DIRECTION 1 N
[DISTANCE 2 944
IDIRECTION 2 SE
Qil/Gas Imaged Records for APL: 221-31798
COMPLETION INFORMATION

High Cost Tight Sands ' ‘
[PRORATION SCHEDULE GAS
IDISTRICT 09
ILEASE/ID 253779
[OPERATOR NUMBER 691703
OPERATOR RANGE PRODUCTION COMPANY
[LEASE NAME TEAL UNIT
[FIELD NEWARK, EAST (BARNETT SHALE)
WELL NUMBER 1H
TYPE WELL PRODUCING ;
[ON SCHEDULE YES

Production Data Query{PDQ) Oil/Gas Imaged Records for Lease/ID: 253779
PLUGGING INFORMATION
IDATE PLUGGED
PLUG DEPTH
|PLUGGING OPERATOR ‘
|PLUGGED LEASE
http://gis2.rre.state. tx.us/cgi-bin/wellattrs.cgi?apinum=22131798 4/13/2011







Robert J. Huston, Chairman

R. B. “Ralph” Marquez, Commissioner
Kath leén Hartnett White, Commissioner
Margaret Hoffman, Executive Director

PWS ID #1110059 CO

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preveriting Pollution

December '1‘8, 2002

Mr, Douglas C. Hearn, P.E.
Hearn Engineering, Inc.
2101 North Mays

Round Rock, Texas 78664

"Plan Review Log Number 210-044
Hood County, Texas

Dear Mr. Heamn:

The constructed we & fo Isé:and maynow be placed into service based on our
review of well completion material received on Octaber 4, 2002, with your letter dated October 3,
2002. The project genctally meets the minimum requiremetits:of the TCEQ’s Chapter §290 - Rules
and Regulations for Public Water Systems (Rules),

The preliminary chemical sampies eollected by the water system ortheir contractor are for interim
approval only. For final approval prior to the new well being placed inito service the following
conditions mustbemet: T

1. It is the water systern’s responsibility to contact the TCEQ’s Drinking Water Quality
Team in Austin at 512/239-4691 to arrange for the ctllection of the official chemical
samples which must be completed within 120 days from the date of this letter,

2. The results of the official chemical analysis of these samples will be used to conduct a
vulnerability assessment, develop a chemipal mohitoring plan 4nd grant final approval for
the new source.

3. If official chemical analysis testing confirms that a regulated constifuent does not meet
secondary constituent levels, yon must obtain written approval from the executive director
to use your well for public drinking water; and,

4, Addi'tional treatment, blending, or public notice may be tequired. The Drinking Water
Quality Team will notify the water system of any additional special requirements for this
public water supply source. Plans for water treatment must beteviewed and approved by the

P.O.Box 13087 ®  Austin, Texas 78711-3087 © 512/239-1000 e Internet address: www.tceq.state.tx.us

Frivted ov, rrat s v 2 as prahas e Il






Mr. Douglas C. Heam, P.E.
Page. 2
December 18, 2002 -
Utility Creation and Plan Review Team.

The completion data consisted of the following:

. State of Texas Well Report;

. Material setfing and cementing data;

. 36-hour pumping test results;

. Executed and recorded sanitary control easement;

. U. 8. Geological Survey 7.5 minute map showing the well location;

. Three bacteriological sampling results showing no coliform contamination; and,
. Chemical analysis results (commercial lab).

The completion data describes construction of the following:

. One public water supply well drilled to 410 feet with 250 linear feet (1.£) of 6 */g-inch o.d.
pressute-cemented steel casing, 70 L.£. of 6 %/,-inch o.d. stainless steel sexeen, 54 L. of 6.
*fgrinch o.d. blank liner, with 1901.£ 12 Y/,~inch underream.and gravel pack; the well is rated
for 50.g.p.m. yield with a 1 Oi.hoi‘ﬁ‘;epower,.:slibmefe‘;ibl'e!pump set at 400 feet deep---— - -

The well is located in the Lake Country Acres subdivision on lot No. 8 i Parker County at grid 32-
26-6

Please complete a copy of the most current Public Water System Plan Review Submztal form for
Suture submital to TCEQ for review of improvements to a Public Water System. Every blankon the
form must be completed to mzmmxze any a’elays in review of your project. The document is available

.....

Htp:/www. teeq. state.tx. m/permitting/water?erm{ud*/sf wpd
For future reference; you ¢an review part of the Utility Creation & Plan Review Team’s database to

see if we have received your project. This is available on the TCEQ’ s homepage on the Internet at
the following address:

_ http-z/fwww..tc;aq.s.tate.t}é.us/pcnnittmg/watel‘perm/ud/pIanrev.htrnl






Mr. Douglas C, Hearn,— PE
Page. 3
December 18, 2002

You can download most of the well construction checklists and the latest revision of Chapter 200
“Rules and Regulations for Public Water Systems” from this site.

If you have any questions please contact me at (512)239-0963 or the Iiternet address:
“BDICKEY @tceq.state.tx.us ” or if by correspondence, include MC 153 in the letterhead address
below. ‘

Sincerely,

Brian D. Dickey
Utility Creation & Plan Review Team
Water Supply Division MC-153

4

David D. Laughlin, P.E.
Utility Creation & Plan Review Team
Water Supply Division, MC 153

BDD/DDL/bdd

ce:  TCEQ Central Records PWS File #1110059
TCEQ Region No: 4 Office - Arlington -
TCEQ Public Drinking Water - Vulnerability Assessment (w/enclosures)
TCEQ Public Drinking Watet- Atin: Marie Knipfer






HEARN ENGINEERING, INC.

2101 N. Mays » Round Rock, Texas 78664 + Telephone (512) 310-0176 » RAX (512) 244-7316

January.4, 2002

Plan Review Section, Water Utility Division

Texas Natural Resource Conservation Commission
P.O.Box 13087

Austin, Texas 787113087

RE: DPublic Water System A ,f : | .
Lake Country Acres W.S_, ID # 1 110059 inke / 3 i Iy
Water Plant Improvement * 4’;;‘{;,?

Parker, Texas
Plan Review Log # 904-026

Dear Gentlemen:

Please find the well completion information attached. AquaSource owns all la.nd within 150" of the well and
is filing a Declaration of Easement. Once we receive a copy of the filed instrument, we will forward it to

TNRCC.

If you should have any questions please contact me at (512) 310-0176.

Sincerely,

Dduglas Hearn, P.E., R.P.L.S,






( ﬁTIEHHOH ORNER: Confldanmmy STATE 0F TExas

STATE: I 7IPY 72048~

2 eSS o i :

-County: PARKER 3191, i 5)
 Strest or FD: Lake countay acpes e B, 1076 ATioo o f
31 1PE oF wanr AL s :

¢ NEW KELL Jg PRngSED UsSE: PUBLIC SUpPLY ;
: . If Publip Supply yell, were plans supait 0 THRCC? Yos | *

5} ¥eld Lot 00576 ,: ngggm ggﬂgﬂf " : 7) ORILLING WETHOD: 1 8) BUREHB!.E CONPLETION: } .

e " ! F LA ] {
DATE Dg;;'.z;gg- - :: R4 SrF 40 .:  KUD RoTARY .: GRAVEL PACKED ;: N2

ETe0s opett0 | | ': ’,: IF 8RAVEL... ;’:gg 229 ;; Ifg 410 :"II'

CASIHE, BLANK PIPE, AND WELL SCREEN DATA:

0 HEU/USED DESCRIPTION. FRON T0 oAt ¢
0N To ASING SCREEN
._s S8 N BLANKASIGRADE R 2 kg Em
CUSHE NS SoREEN PIOE BASE 250 3 02064

T8 W ASYGROES 1.9M8 3% 90

-

3) CENERTING DATA:

[
i
-!

GEOLOGICAL DESCRIPTION: A :
FROK 10  OESCRIPTION :' zgsen:';f m;; 126 FT, Ko of sac*?agm
0 5 RED CLAY ! Fl. 10 FI.
5 I80ALICHE ' { Hethod used: PRESSURE CENENTED
18 50 BLUE SHALE LINE {  Cemented by: PUNPCO SERVICES
54 107 LINE GREY SHALE 1 Distance to sepiic field lines: 150+ ft.
107 133 GREY SHALE | Hethod of veriflcation of above distance:
133 18011 : e SANLTARY. CHIROL . —
180 243 LINE GREY SHALE ' : i10)- svﬂmcs COMPLETTON:
243 267 SAND DORMANT - ALINSTL,
267 320 SAND AND SHALE 1110 WATER LEVEL:
320 337 RED 8ED- I STATIC LEVEL : 280 FT.  DATE: 04730700
337 350 SAND AND SHALE foe ARTESIAN FLOW: - GPM, . DATER
390 410 SAND ANp LINE o :12) PACKERS TiPE DEPTH
- 0 : 7] -0~
:' ———
13) TYPE Pukp: el L 16) WELL TesT:
SUBMERSIBLE PUNP
- OEPTH T0 PUMP: 399 PIELDS 50 GP NETH 89 FT nsnunouu AFTER 36 MRS
 CHENTCAL ANALYSTS HADE

{5) WATER QUALITY: _ .
TIPE OF NATER: W/d  DEPTH OF STRATA: N/é 19 GRAINS OF HARDNESS
B0 STRATA OF UKOESIRARLE WATER PENETRATED' : 826 I.D. 5.

WATER WELL DRILLER’S LICENSE NO.: 48T 245741 ! FBR T#C USE OMLY

STATE: TX ZIP CODE: 76126 ) WELL MO,
,' LOCATED ON HeP

JONPANY NANE:- WATTS DRILLING €O., INC.
IDORESS: 14310 HNY 377 $0. CITY: FY, WORTH

" KEREBY CERTIFY THAT THIS WELL WAS DRILLEB pY NE {OR UNDER. MY SUPERVISION} HHD.THAT EACH AND ALL OF THE STATENENTS HEREIN
IRE TRUE TO THE BEST OF ) KHUHLEB Y AND RTLIEF. I UNDERSTAND THAT FAILURE TO COMPLETE ITENS 1 THRU 15 WILL RESULT IN THE

ae{s) BEING RETURNEDPOR CaMPLETiON AdAE

{signed) e
{REGISFERED DRILLER TRAINEE)

"~ (LICENSED WATER WELL DRILLERJ

LTt
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y . o
: o Form W-15
Cermenter: Fill in shaded areas. A
Operator: Fill in ather ftemis. ) Cementing Report
— RAILROAD COMMISSION OF TEXAS . Rev. 4/1/83
Off and. Gas Division 483-045

"1. Opevatog's Name{As shown on Form P-5. Organlzation Repart) 2, RRC Gperator No. 3. RRC Dislﬂa No. 4. County of Well Site
, b4_Spurce N
5. Fleld N_a:!ﬂ: (Wildcat or exactly as shown on RRC reéords) ' ‘8. APl No. 7. Dritltng Permit No,

o _ 42-
8. Lease Na I3
_é;f,éz; Coy pé'b;; feses _
MULTI-STAGE,

9. Rule 37 Case No. 10. Ol Lease/Gas (D No. | 11. Well No.
TASING CEMENTING DATA: SURFACE INTER- PRODUCTION /TI:ST4
CASING CEMENTING PROCESS

CASING MEDIATE _
CASING Single - | Mujtiple -
String Puaraiiel Strings Tool ~ Shoe

12, C;fmenting_'Date 4/27/00

13.  *Drilied hole size

®ist. % wash or hole enlargement

14. Sizeof caslng tin. O.D,)

16. Top of liner {{t.} L

16, Selting dépth (fi.)

17. Number of centralizers used

18: Hrs. walting on cement: before drill-out

19. ‘APl cement used: Np. of sacks

140 ' L e
IICH
8% gel

Class

st Slurry

Additlves

No. of sacks

Class

20d Sluxy

No. of sacks

Class

-8ed Slurry .

Additives

289.8
425" .

20. Slurry pumped:  Volume (cu. ft)

ist

»
| 4
»
»
»
Additives »
»
»
»
>
>

Helght {ft.)

Volume {cn. ft.) B

2nd

Height{tt) B

Volume (cu. it) # |

-3

Height (ft.} >

Volume:{cu. ft.j P

g

Q . .
b - Height{f) >

21. Was cement cliculated to ground surface
{or bottom of cellar) outside casing? yes

22 Rematks o vor Well






[CEMENTING TO PLUG AND ABANDON PLUG # 1 PLUG*2 | PLUG*3 PLUG * 4 PLUG * 6 PLUG * 8 PIAIG *# 7 PLIG * 8

23, Cementing date

Size of hole or pipe, plugged fir)

Depth {o-bottoin of tubing or drill pipe (fL)

l 24,

26. Sacks of cement used {each plug)

27. Slurry volume pumped fcu, fi.)

98, Calculated top of plug {ft.)

29, Measured top of plug, If tapgged (ft.)

30, Shurry wi. (Ibs/gal}

31. Type cement

“prescribed In Sec. 81,143, Texas Natural.Resaurces Code, that | am-authorized to make this
ncing of cement plugs in this well as shown ki the report was performed by me or under my
sented on both sides of this form are true: corvect, and complete, to-the best of my knowledge; This

CEMENTER'S CERTIFICATE: 1 decldre under penalties
certification, that.the cementing of casing and/or the
supervision, and that the cementing data and facts:ps
certification cdvers sementing data only.

Tim Schniedegan- Cementer - Pumpco Services e s i
Name and title of cementer’s représeritative Cémenting Company : - 7 signature o :
P.C. Box 1586 Gainesville, Tx 76241 840/665-8062 _ 4/27/00
Address R State., Zip Code  Tel: Arca Code Number Date: mo, day oy

Natural Resources Code, thati 1 am authorized to make this

OPERATOR'S CERTIFICATE: 1 declare under penaltfes preseribed In Sec. 91.143, Téxas
and that data and facts presented on.both sides of this form are

certificatton. that | have knowledge of the well dataand informationpresented in thisreport,

true, correct. and compléte, 1o the best of my knowledge. This ceriification covers all well data.
! A -
[lr e [resznC i //ce: csreberd’ !

Typed or printed name of operator's represenitative ~ Tide Signature
/B Moy F72-S T Thloh _ (gy7) 4500 ¢ /o7/00
Address / - State. ZIp Code  Tel: Area Code Number © Date; mb.,  Aday oy

Instructions to Form W-15, Cementing Report:

IMPORTANT‘: Operators and cementing companles. must comply with the requirements of the Commijgsion’s Statewlde Rules 8 {Water Protection}, 13 {Caslng,
Cementing. Driiling, and Completion), and 14 {Well Plugging), Fér-offstiore operations, see the requiremeits 6f Rule 13 (¢l : ’
A. What to file, An operator should file an original and orie 60py of the completed Forma W-15 for each cémenting company used on a well. The cementing of
different casing strings on a well by ope cementing compary may be-reported on-orie form. Form W-1B should be. filed with the following:
& An initial oil or gas completion report. Form W-2 or 61, as requjred by Statewide or spectal fleld rufes:

« Form W-4. Application for Multiple Completion, if thewell Is a multple parallel casing completion: and

s Form W-3, Plugging Record. unléss the W-3lsslgned by the cementing cormpany representative. When reporting dry
W:18, in addition t6 Forin W-3, to Show-any casing ceme i.in the Hole,

B. Where to file. The appropriate Commlssion District Office of: thig-county in whilch the well s located.
C. Surface casing. An opérator miist sef.and cement sufficlent surface casing 1o pratect allussble-quality water strata. as deflied by the TexasDepartment of
Water Resources, Austin. Before driliingawell livany fleld or are whleh nofield rilesare in effectotin which suriace casingrequirementsarg notspecified fn{he
applicable milés, an operatormust ghtain-a letter-from the Departiment ¢f Water Resotitesstiting the protection depth. Surace casing shiould' not-be set.deeper
than 200 feet below the spetificd depth without prier approval fratn thie Commission. ) :
D. Centratizers. Surfacecasingmusthe centralized atthe shive, abpve and below a stage collar or diverting tool, {frun.and through usable-qualitywater zones. In
nondeviated holes, a centralizer must be placed every fourth Joisit fromi the cement shoe to. the groiind-surface:or 10 the bottom of the cellar, All centralizers must
meet APl specifllcattons.
E. Exceptions and alternative caging programs, TheDistrict Divee
an operator must stateithe reasonfor the réquested exceptionand ow
containing usable-quallty water. The District Director may approve,
hefore beginning casing and cementing operations.
F. Intermediate and production casing. For specific technical requirements, operators should consult Statewide Rule 13.(b) {3} and 14).
tatewide Rule i4. The District Diréctor may reéquire additional cement
and the casing must be cut off three feetbelow the ground surface. All
sten percent for eaeh 1.000 feetof depth from the ground surface to

holes. eperators nmiust complete Form

tor may grant an exception to the requirements of Statewide Rule 13. Inawritten application.
{line an alternate progran for casing and cementing through theprotectiondepth forstrata
modify, or refect a proposed prograrm. An operator must obtain approvil of any exception

ptugs: For onshore or inland wells.a. 10-foot cement plug mustbeplaced tn the top of the well.
cement plugs, eicept the top plug, must have suffictent slurry vatume tofill 100 feet of hole. ply
the bottom of the plug.

To piug and abandon a well, operators must use only cementers approved by the Director of Field Operations. Cementing compantes, service companies, or
operators can qualify asapproved cementers by demonistrating that they are able (o mix and pump cement in compliance with Commission rules and regulations.

G. Plugging and abandoning. Cemént plugs must be placed in the wellbore as required by S





“'WATTS DRILLING CO., INC.

LAKE COUNTRY ACRES
WELL: #3
36 HOUR WATER PRODUCTION TEST

WELL DEPTH: 410’

PUMP SETTING: 400’

STATIC WATER LEVEL: 280"
MEASURING DEVICE: 2” FLOW METER
TEST PUMP: 70L~10HP

: PUMPING
TIME GPM LEVEL -
4:00-pm 05-28-00 - 59 362
5:00 54 376
6:00 50 370
7:00 , - 50 370
8:00 52 ‘ 370
9:00 ‘ 51 . 368
10:00 , 48 | 370
11:00 50 390
12:00 am 05-29-00 50 | 366
1:00 49 375
2:00 48 . 373
3:00 48 370
4:00 48 ‘ 370
5:00 48 370
6:00 .47 370
7:00 47 368
8:00 ' 48 368
9:00 . | 50 K 366
10:00 52- 360
11:00 : | 52 358
12:00 pm 52 358
1:00 , 52 360
2:00 . 52 363
3:.00 50 360
4:00 49 356
5:00 ' 49 | 356
6:00 49 356
7:00 : 49 356
8:00 : 45 - 355
9:00 43 ‘ 355
10:00 ' 47 . 355






= LA ARIATIEDY DWW TR 1Y s

=~

'~ WATTS DRILLING CO., INC.

LAKE COUNTRY ACRES
. WELL #3 '
36 HOUR WATER PRODUCTION TEST

TIME

11:00
12:00 am 5/30/00

1:00

2:00

3:00

- 4:00

RECOVER: SHUT DOWN

TIME LEVEL

 4:01 356
4:06. 320
411 301
4:16 203
4:21 293
426 284
4:31 281
4:36 280
4:41 - 280
4:46 280
4:51 . 280
4:56 280

50
50
50
50
51
51

END OF TEST

- PUMPING

LEVEL

356
356
356
356
356
356
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Agenda for meeting with EPA /// 5_/20/‘/

RRC sampling results compared with past data and data provided by EPA.

+ Dissolved methane concentrations

s |sotope ratios

s Nitrogen/CO,

¢ Ethane isotope

+ Thermogenic variability, biogenic, mixture

|dentify possible sources of thermogenic gas

* Penetrating the Strawn Formation

o= PWS, Strawn field production,-water well
¢ Natural migration

4 Contact between Cretaceous and Pennsylvanian
* Barnett Shale production

# What pathway?
e Migration of Strawn gas behind production string

“ Sufficient pressure?

Discuss native geclogy
*  Cross sections depicting depth of [ SIEGTGE
Discuss gas well construction and bradenhead pressure

¢ Teal, Butler wells
s Bradenhead pressures and gas fingerprint — not a pathway
e Carrizo well

Conclusions











HEARN ENGINEERING, INC.

2101 N. Mays + Round Rock, Texas 78664 o Telephone (512) 310-0176 » FAX (512) 244-7316

March 11, 2003

Dickie Smethers
AquaSource Utility, Inc,
9450 Silver Creek

Ft. Worth, TX 76108

RE:  Public Water System
: Lake Country Acres, PWS # 1110059
Well Completion Information
Hood County, Téxas
Dear Gentlemen:
The attached information is based on an intensive search of records at the Texas Commission on
Environmental Quality and the Texas Water Development Board, along with a records search by AquaSource.
We were unable to locate any well information for Well #1.

If you should have any questions please contact me at (512) 310-0176.

Sincerely,

Douglas Hearn, B.E,, RP.L.S.






WELL COMPLETION INFORMATION
LAKE COUNTRY ACRES WELL #2
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